The role of von Willebrand factor multimers and propeptide cleavage in binding and stabilization of factor VIII.
von Willebrand factor (vWF) is a multimeric glycoprotein that promotes platelet aggregation and stabilizes coagulation factor VIII in the plasma. vWF is also required for the stable accumulation of recombinant factor VIII secreted from cells in a heterologous expression system. In this report, we show that vWF can promote the in vitro reconstitution of factor VIII activity from dissociated heavy and light chains of factor VIII, suggesting that vWF may act to promote stable assembly of factor VIII subunits at the site of secretion. The structural requirements for vWF propeptide cleavage and for vWF multimerization in its binding and stabilization of factor VIII was examined using specifically altered recombinant vWF. The mutant vWF molecules were also assayed for their function in ristocetin-induced platelet agglutination mediated through the platelet receptor GPIb. Deletion of the vWF propeptide produced a dimeric vWF molecule that failed to mediate platelet agglutination, suggesting that multimerization is required for vWF to attain functional GPIb binding. This mature dimeric form of vWF, however, was fully capable of binding to and supporting stable secretion of factor VIII. A vWF mutant with an altered propeptide cleavage site formed large multimers of uncleaved pro-vWF that functioned in platelet agglutination. However, this noncleavage mutant neither bound to or supported stable accumulation of factor VIII. Analysis of the vWF propeptide, expressed independently, demonstrated that it could not bind factor VIII or stabilize its secretion. These results show that the dimeric mature vWF subunit is sufficient to bind and stabilize factor VIII and that the presence of uncleaved vWF propeptide inhibits both factor VIII binding and stabilization.